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R188(Pelagia noctiluca) — a well-known 
summer problem off Spain’s 
Mediterranean beaches – thriving 
through the winter. 
Joseph Maria Gili, leading the 
survey, said that these animals 
developed last autumn and will 
themselves reproduce in the spring in 
readiness for what is expected to be 
another massive summer population 
around Spain’s beaches this year.
While measures are now being 
considered to protect beaches from 
jellyfish invasion, researchers are 
beginning to look at the causes. 
The key concern is considered 
to be the problem of overfishing. 
Many species, now very rare, such 
as swordfish and red tuna, are 
though to be major consumers of 
jellyfish. Leatherback turtles are 
also known as major predators, but 
their numbers too have dramatically 
declined.
Overfishing has left jellyfish without 
natural predators, and also without 
competitors, such as sardines and 
whitebait, that feed on the same 
marine plankton. “Jellyfish are left 
with the food they want, so they can 
reproduce without limit,” says Gili.
But problems with the mauve 
stinger are not confined to the 
Mediterranean. Although the species 
is found widely in warmer temperate 
waters, ocean currents and sea 
temperature changes can see them 
being driven further north in Europe. 
And a devastating mass invasion 
of these jellyfish around the Irish 
coast late last year killed thousands 
of farmed salmon. The bloom 
comprised billions of jellyfish in an 
area of 15 square kilometres up to a 
depth of 10 metres.
If the jellyfish had drifted further 
north up to Scotland they could 
have caused even more damage 
to the much larger salmon farming 
operation there.
Britain’s Natural Environment 
Research Council has awarded 
a grant to a team led by John 
Haughton, a marine biologist at 
Swansea University, to launch a 
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Unusual ‘blooms’ of jellyfish have 
often occurred at various locations 
around the world: but recent 
observations have started to ring 
alarm bells at the number, duration 
and timing of such events. They are 
a particular problem because they 
often tend to drift in towards shores 
and beaches where tourists gather, 
causing a major nuisance. Spanish 
authorities have become so worried 
by the number of jellyfish found off 
its shores last summer that it has 
funded a research programme to try 
to get a better understanding of the 
problem.
Last November, the Institute 
of Marine Sciences in Barcelona 
launched for the first time a research 
programme to monitor jellyfish 
movements off the Costa Brava, 
north of Barcelona, beyond the 
summer season. And researchers 
were quickly surprised to find large 
numbers of the mauve stinger 
Threatening: Environment officials and researchers are getting increasingly concerned that the growing numbers and persistence of 
jellyfish, as with these mauve stingers in the Mediterranean, mark ecosystem and climate changes. (Photo: Gavin Newman/Alamy.)
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Primates, birds, and even fish can 
infer a social dominance hierarchy 
by simply watching the outcome of 
conflicts. Another important context 
is paternal behaviour. In species 
where males provide paternal care, 
females sometimes base mate choice 
decisions on a male’s parental skills, 
and males seem to advertise these 
in the presence of females. The more 
general point is that natural selection 
will favour signallers that are able to 
adjust signal production to maximise 
their own benefit, and taking into 
account the presence, composition, 
and attention of their audience is an 
important component in this process. 
Interesting examples come from 
Siamese fighting fish: males who have 
lost a contest with another male spend 
less time displaying to a female who 
has witnessed the fight compared 
to naïve females, as if these males 
are taking into account future mating 
probabilities, which is determined by 
the females’ observations. 
What are the current research 
questions? Some authors use the term 
‘audience’ in a relatively loose sense, 
often interchangeably with ‘receiver’. 
In these studies, communication is 
investigated as a dyadic interaction 
between a signaller and a receiver, 
and the focus is on how different 
features of the receiver — reproductive 
value, social position, or focus of 
attention — impact on signaller 
behaviour. 
In the wild, acts of communication 
are rarely purely dyadic processes. 
Signalling usually occurs within 
a network of animals in which 
individuals are socially connected 
to each other. Many vocal signals, 
particularly those given in alarm and 
agonistic contexts, transmit over large 
distances much beyond the immediate 
receivers, suggesting that they have 
been selected to function in networks 
with large and invisible audiences. 
Audience effects, defined in this more 
strict sense, refer to triadic situations 
that involve a signaller, a receiver and 
an untargeted bystander, and the main 
question is how bystanders affect the 
signalling interactions between the 
two individuals. 
One pivotal question in audience 
effect research concerns the 
cognitive processes available to the 
communicating individuals. This is a 
difficult problem and no experiment is 
powerful enough to provide conclusive 
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What are audience effects? Social 
beings ranging from humans to 
cockroaches are affected by the 
presence of others. In the animal 
literature, the term ‘audience effect’ 
has been used specifically to refer to 
changes in the signalling behaviour 
of individuals caused by the mere 
presence of other individuals.
Why are audience effects 
interesting? An important question 
in animal communication is whether 
signals are targeted at particular 
receivers or whether they are just 
signs of arousal. If an animal alters a 
signal in the presence of an audience, 
then it becomes possible that the 
signal is emitted strategically, perhaps 
based on the signaller’s assessment of 
how a receiver might be affected.
When were audience effects 
first described in animals? 
Male domestic chickens produce 
specific calls when finding food 
and conspecifics often respond by 
approaching the caller. Many animals 
produce specific vocalisations 
when discovering food, but such 
behaviour has often been disregarded 
as uninteresting manifestations of 
arousal. A series of studies led by 
Peter Marler, however, has provided 
empirical evidence that male chickens 
do not always give food calls 
when discovering food, but do so 
preferentially in the presence of hens, 
sometimes even if no food is present.
How widespread are audience 
effects? Audience effects are 
probably widespread in animal 
communication, although surprisingly 
little research has addressed the 
problem directly. Empirical studies 
have been conducted with primates 
and birds, but interesting results have 
also been obtained in fish and insects. 
How did audience effects evolve? 
There is good evidence across 
taxa that bystanders attend to and 
can learn from observing social 
interactions between conspecifics. 
Quick guidesstudy into the mauve stinger. “The 
trouble is that we know so little 
about jellyfish,” says Haughton. 
Most people think of them as 
having little impact on ecosystems. 
“Now we need to learn, very 
quickly, about their behaviour and 
about their breeding patterns in our 
waters.”
The team is getting its first basic 
data by monitoring the number of 
jellyfish spotted from the decks 
of ferries crossing the Irish Sea. 
This will be followed by work on 
research vessels in the coming 
months trawling for jellyfish in a 
careful pattern to determine the 
numbers and distribution of the 
jellyfish.
The researchers hope to gather 
the basic data needed to predict 
whether last year’s jellyfish bloom, 
which was unprecedented in size 
in these waters, is likely to occur 
again in the near future.
Meanwhile, Spanish authorities 
are already working out the best 
way of protecting beaches from 
the expected appearance of the 
mauve stinger. They cannot simply 
be netted, as this would also trap 
other marine organisms because 
they can sink to depths of several 
metres. And if the fragile creatures 
are damaged, detached tentacles 
maintain their poison for some 
time and can themselves drift 
in towards beaches. The best 
measure so far has been to send 
flotillas of small boats offshore to 
scoop up jellyfish at the surface 
using small nets. 
The Spanish environment 
minister, Cristina Narbona,  
admits more effort is needed. 
Researchers believe that a  
year-round programme of 
monitoring needs to continue and 
propose a list of specific measures: 
to station jellyfish hunting boats at 
beaches under threat; to provide 
local people and tourists with 
information on how to protect 
themselves; and to close beaches 
to bathers when necessary.
But more essential, they say, 
is the global ecological crisis 
highlighted by the proliferation of 
jellyfish and to change the way 
fisheries are managed worldwide.
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